uliis-Masimilians-
UNIVERSITAT
WURZBURG o

Hans-Georg Weigand, University of Wuerzburg

The Klein-Project — Webpage and Wiki
www.kleinproject.org

St

uliis-Masimilians-
UNIVERSITAT
WURZBURG o

The main question:

Which digital materials do we need for the Klein-
Project and how do we organize, develop and
construct them?

St

| ..T:t_ll!__a_ Klein Project

T

| ..T:t_ll!__a_ Klein Project

Comments are invited on the choice of Chapter titles (bearing in mind the comments ahaove)

* Introduction
« Topic Chapters
o Arithmetic
o Logic
o Algebra & Structures
o Geometry
o Functions & Analysis
o Discrete & Algorithmic mathematics
o Mathematics of Computation
o Probahility & Statistics
+ Theme Chapters
o Intradisciplinarity (i.e. internal connections)
o Mathematics as a living discipline inside science and society
o How mathematicians work
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How to Contribute

Contributions of all kinds are welcomed by the Design Group. You are welcome to send matenal by emad to B4 Badta

A8 this tirma wo are slicting in paticular Klebn Vignettes and comments an the Book Stiichi

Wi expoct 1o hav

schoal with advanced and recend as 5 of the eld of mathernatcs

Type 2: Explanations of modem significant spplhications

Bath types should start with an Inspinng Exarngle or Problim thal connects to the cullur of the schoal teacher (oithes

Ther matenal from the fisdd of mathematics «

ould show toachons something hiyond what they know (iven if 8 may not

Type 1 will need to hive “transhonal obgects™ or a "chan of hnkages” thal take the teachers to the edge of the ocean ¢

Bath types noid 1o have in mind thie madie lisbening and asking “Why & this impanant?”, and the ansvae should be
ingide science and technology, o about how mathematics develops in genéral terms. It should have a matheratical m
that thare is mathematics hidden inside that 1opic

The vignattes need to be written in 1he swareness of the role of technology without allowing it to dictate the cordent

All vignettes should be shont and focused, most of them hiving 56 pages, st the maximum 10 pages. Vigneties shoul
also encouragid Atlention should be put an promding referencis, espocially those that take the topic father, and ol

P

Page || Ducusson Ear || Msory | [ Deme || Move | [ Pratect isten

The Book
mﬁ"' Commants are invitod an the chaice of Chaptor titles (haasing in mind the commants above):

= Introdusction
= Topic Chapters

Search = Avithmatic
= Lagie
(B [Sewen | = Algebra & Structures
= Geomtry
Harigation » Functions & Analysis
® Manpage = Discrete & Algerithmic Mathematics.
: T«ﬂm: = Computaticnal Mathamatics
- » Probabiliy & Statistics
Tedihos .

Theme Chapters

. 0.2 irdernal

= Mathernalscs a5 & lng drseipling mside science and socwty
= How maihematicians work

= Vet ks heee
= Relstnd charges
= Uk Tl

= Speced pages

Page || Duwtussen Eat || rastory | | Dwte || Move || Protect eetich

Klein Vignettes
mu” Wlin Vigrettes are welcomed. Pluase submi then dietly o his wobsite under Submitted Vigne

Ploase road the How ta Caonziibets for Klain Vignattos as you propant your submissicn

W sk authors 1o inchud their name s “Originating Auther®, 10 acknowdedge the frst wersion of the y

Search the vignette changes 10 a form to which they do not wish to be associated.
Subrmilted Vigneltes wil undesgo an approval process by the Design Group. Thes process s nel & ren
[2] [ﬂ] Onginating Authers are donabing thewr work to the Klein Project. The work is protected under the terms
Naigation (Wi are sbill working oul the best way Lo mourd articles wilh mathemalicsl dagramns and symbals on
. ::ercrws Submittad Vignattes (Nt raviewsd at the momenty
alad = Heron Triangles and Elliptic Cumes (Bill McCallum)
Taolbox = Calculators, war Senes and Chebyshey Polyna

= Vahat ks hese istiana Rousseau)
= ekt charges
= Upkoaed e

= Spec pages
u Bt e

Prirgiepor
* Croat 8 bock » The tidinass of alomandary mathornatic
= Domrioad & FOF
= Erirtabie version

= The concept of de
(Chiis Sangwin)

Approved Vignanas

Markus Ruppert, Hans-Georg Welgand (| y of a. /]

Towards higher dimensions

Message

Mathematics makes the invisible visible!

P




(1) A systematic extension of the concept of coordinates,
(2) Projections of higher-dimensional objects on (hyper)planes,

(3) Intersections of (hyper)cubes and a (hyper)plane.

Combinatorial considerations lead to the following relation for the number Nfn:k) of the k-dimensional
i ¥ cubes™ of an l cube (see e. g. Graumann, 2009):

N(n:k) = (:) 2k,

1 - N N N
12 [ ™1 - - -
4 e [ - -
|8 12 6 |1 -
'16 8 ™1

Fig. 1: Projection of a square along the diagonal |

Fig. 2: Projection of a cube along a body-
diagonal

2l




Fig. 3: Projection of a 40-hyper cube; virtual and real model

| shape of

Intersections of a cube with a plane

intersection

| Shape of ]
intersection

Time v At

Intersections of a 4-dim-cube with a 3-dim hyperplane

Intersections of a 4-dim-cube with a 3-dim hyperplane




Intersections of a 4-dim-cube with a 3-dim hyperplane
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-

Intersections of a 4-dim-cube with a 3-dim hyperplane

-

Intersections of a 4-dim-cube with a 3-dim hyperplane
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-

Intersections of a 4-dim-cube with a 3-dim hyperplane
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Intersections of a 4-dim-cube with a 3-dim hyperplane

Intersections of a 4-dim-cube with a 3-dim hyperplane

Intersections of a 4-dim-cube with a 3-dim hyperplane

Intersections of a 4-dim-cube with a 3-dim hyperplane




Intersections of a 4-dim-cube with a 3-dim hyperplane

201
End February
Establish a writing timetable
Publishers contacted
i g End July
First drafts of some material for discussion
End Decermber
Publisher decided
Searth

(I
End January

Mavigation Editing process begins
= hiain pace
= Recert changes

End June
Sample sections in English, Spanish, French, German, Mandarin

= Help
ready for ICME-12

Taoolbax

= Vit links here End July

= Related changes Translation processes begin

= Upload e End December

.

Special pages

Engligh version ready for publication

Move || Frotet s

Page Cascurban (&
Klein Conferences

m Maduina (Portusgal], 14 October, 7009

The irst & wat hald in Madalna, Petugal, fiom 1-4 October, 2008 1t w
Thees were about 100 participants. pradomenardly from Portugal and Brazd

Castio Urdales (Spain. near Santanden fram 2.5 June 2080
The second Klein conference wars bald in Castro-Undales (Spain, near Santander) fem 2

Go Seanh Corferances Klen webide &, inchudeng (st grama i) sk 1o ol Bhe predentstons and
Hpdgalen xfond, 18sh Jume 2010
S ALK KDin Workehag was held on 188h June, 2010, in the Faculty of Education, Oifard
" mm— hits Sangwina, Sae website.
Toolbex Bl Horizomte @razil, Juby 2010
- Wt rwg hare wo Baldn 53 has estabbshed “Projete Flem em Lingua Porfuguesa” whech had its fie
= Relabid changas sicand mastng will by i Joks Passos in mid-October, wih the By Athenete: and §
ppre—

Plesbusrg. 6.7 August 2018
# Jsme .

L & 8nd 3 sccomganying Tpecis
on the pigs below.

-

Master's Pate Al -1 Hovambur o010 |
Degres The Wites ritaranc s & PowatPoint pestantations om 1hat SRE1IOn s Bl
Brogramme
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Recommended Reading

A84 yous own Tvourts bosk of axtansion meatasisl S5e rachars and Wectiurars of malhamatics sludants ged 16 5 19, weh o b

Contonts Jus|

atic Books, §
5, Mamamases

Siehesl Tasitare An Advanted |

Lisalé Lavasz. Trends in Mathematics: How they coulid Change Education? (006)

Thes paper 15 especially recommanded, IV Presadont L Lowisz paper dabwered a1 fhe The futwe of Alstthematics Edux

Folix Kok, Efemntary Mathematics from am Advanced Stmdpoist fleve 2001}, 2 Vob

These aee tha frst twa wolumes of the thresvalume Gaman sdion, Elmantamatiomant vom hdbern Standpankie sus (1

H, Bahaks, F, Bach K. Flad fEdad, des (MIT Prass, 19741

raevilation from the Gesman of Grundzuge der Mattematin, Vaederhosck & Rugrectt, Gottiogen, 1962 3 Vil
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Search

Navigation

= Main page

= Recert changes
= Help

Toolbox

Page Discussion Edt Histary Delete Mave Pratect Watch

Related links

Add your own favourite website for teachers and lecturers of mathematics students ag
= MAA Digital Library On-line Publication &, including resources, leaming materials,
Mathematics Awareness Month &, an annual event in USA promoted by AMS, MA
schoolmathematics. org &, a wiki managed by the Institute for Mathematics & Educ

Operations Research &, an American website sxplaining Operations Research and
point. The UK equivalent is here &,

Riternathe &. The themes of the RITEMATHS project are to use real problems (R) ¢
Comics on Mathematics & Phyics & are available in many languages (originally wr

Dynarnic Geometry Sketches & and Interior angle sum of polygons & (Michael de

Questions

How to design (change) the web page?

Which contents should be integrated into the
webpage?

How to design the vignettes?

Which digital materials should be integrated?
Special materials: Movies, Apps, ...?

How do we disseminate the project?

Who's doing all these things?

D __

The new Klein App —a MUST

Th@nk you!

weigand@dmuw.de
www.dmuw.de
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